
Art. XL-The Tertiarv Lake-b&in at Florissmat, Cal- 
ornclo, between ‘south and Ihydeir Parks. 

By Samuel 1J. Scuddcr. 

The following remarks are based upon dletAions and notes made 
during zb riSib to Florissant in the summer of 18ii in compny with 
igcssrs. Arthur Lakes, 6f Golden, Cola., and F. 0. Bowlitch, of IJoston, 
JJass. As fire days only were spent in the l~lace, most of the time was 
given up t0 the collection rind cure of spccimcns, so tlmt 0111s ,z gcnernl 
surrey of t)le loctllity was possible. Mr. Lakes cslwci:illy gnve ltimself 
to the study of the geology of the district, rind as lie wns prc\-iously 
fsl2ilinr with the structure of the surroundin, (r colmtq~ md l~l:lccvl his 
uotcs at my disposnl, thu first 1Mrt of this ppcr should bc consi&xwl 
our joint production. 

GEOLOGT. 

The tcrtinry lake-basin nt Florisszlnt, nlrcn(ly f:~mons for its prolific 
beds of plnnts and insects, is sitimtcd in 5 nnrroK xtllcy high up iu tlic 
mowtnius at the southern cstrcmity of tlic Front linnge of Color:ltlo, :it 
no gre:itJ distunce from Pike’s Pciik. The first, rind so fiw w, I nm uwxrc 
the only notice of it which has been published, is tlmt. 1)s Mr. i\. C. 
Peale iu his zwcount of the ge010g:p of IIaytlcn Pnrk nntl the collntry 
lying between it and the upper cniiou of tlio South I’l:ltte.+ As it is 
brief, it is given here in full : 

t&The latter [BeAver Creek] flows to the northwest, ilnd cmptics into 
the South Platte just below the ulqwr c;u?on. About live miles from its 
mouth, nrou~d the settlement of Florissimt, is nn irregular busin filled 
with modern lnke deposits. The entire bnsin is not more thnn fit--c miles 
in diameter. The deposits extend up the branches of tllc crc~~k, which 
all uuitc war Plorissant. I3etwecn the branches nre grauitc isl:lutls 
appearing nbore the beds, which themselves rest on the granite. Just 

below Florissnnt, on the north side of the rond, nrc b111fI’~ not OWL 50 
feet in height, in ‘which arc b (rood esl~o~urcs of the rnrious -beds. Tile 
following section gives them from the top downmsrd : 

‘6 1. Coarse conglomcritic sandstone. 
(‘3. Fine-grnined, soft, gellowish white sandstone, with bands that 
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leaves. 

u 3. Coarse gras and yellow swdstonc. 
ti 4. ClJOColntc-colorctl clay shdes witli fossil Ic:~rcs. 

part tlJcSc shales nrc ldck, aIJd helow lws iJJtcJ- 
At the nppor 

‘45. Whitish clq- shales. 
‘* TlJcsc last forJu tlJc b:~sc Of the IJill. ‘L‘llC~ hc!tls :IrP all llorizontal. 

Scattered nroIIIJr1 are frngnJents of :I tr:Ic~ll\.tc7 wlIic.11 lwlwl~ly c;r1w tlJc 
beds.. In one of the vdleys Mr. Tngg n1.t tliswwrwl, IICiI1’ :I11 OIlI WCll, 

‘pieces of trachytr, nlJich, 011 lool;in~ :~t tlw c~sc:Iv;ItioII, v;Is l’oi~ncl to bC 

the lirst lqw pcIJctr:Itctl. The! point of 0vc~ll0w fronI mllic*lI this III:;- 

&:I1 c:JIJ:e is lJrub:Jl+- to tlJc sontlJwnrt1, iIJ I)r. I~ntllicl~‘s district. Tl~e 
lake busiIJ IlJny possibly be 0UC of :I l~llilill of’ 1;Il;cs tll:Lt cstcalltlivl SolltlJ- 
\WJd. I hall tlJOnglJt it’lwssible tlI;It the 1~1s ww of I’liownc ;I:(‘. ‘l’ltc 
spccilllCIlS obtniIJct1 from bet1 So. -1, of tllc s&icb!I ilb(lVC, wi’w srIl~:lIittc~l 
to Pridizisor Lcsqucrcus, who inf0rJns In0 that tlwy arc ‘ (I1qwr TN- 
tiary.’ ( But I do IJot bclicw, as ;\:C$, tlI:Jt tlJcb qwc:iIIJcns of tlw (irwn 
River group, to xlJich your sl~cciCs nrc rcf~r;~l)l~~, :iuthorizo the con~11I- 

-eion of l’lioccnc agr. I r:JtlJcr consitlcr it, as yet, as Ulqwr Niw:(w. 
The species kuow: of ou: Upper Tcrti:JrT ;WC il.5 J-et to0 fG\V itIlt I’(‘lbl’e- 
scnted iIJ poor spccimeus for dcliIJit i\-e cOndnsiOn. Tonr slwinJc?IJs 
have a 3f~&~, B Cassi<fragIJJctIIts Of &li.r OH~US~C~ (A. Br.), iI. I{~II~s! iIIJ 
tZ%uzis, rind n f~rngnirnt Of n Pf.w or I’offcilrs.~ 

lLThc shales wrc so soft :tutl fri;Il)lc tlI;Jt it WIS ratllcr tlillic~IIlt toob- 
tain any specirncas. 

“About one milt sonth of FlorissuIJt, :it t11c lmc of n s11~11 lii l l cJf 

~uds~one, capp.?d with COIlgl~JlIJe~ate, MY! 

wood. 
20 or 30 ~fiItnl)5 of silic*ilicd 

TlJis Joca1it.y has been c:Jllccl L l’ctriliccl S!IIIII~S~ by the lwqdo 
in the \-iciuity. The sp~cimeIJs of mood mo 11ot- 1~:IrtiCIIl:IrJy go0t1.~~ 

TlJis basiIJ is sho~u 011 xheet 13 of the gcolo&nl atlas of Cdordo 
published by Dr. Raplen’s snrrey, and its outlines arc ~n:vlml with con- 

sidemble ~CCUKIC~, although II~OIJ :I Coml);Irati\-ely sm;Ill sC;IlO. Tl~e 

&&b upon which that Sheet was constnwtccl 1J:trc forIIJ~ql the basis Of 
the accompanyiug map, iu which the 1iIIJits of tlw b:IsiIl are g:ivvIl with 

closer accuracy auil in greater dctnil. The point of greatest tlifli~JwIc6.3 
is in the Valley of Fitih Creek, w110r0 WC IJOtiCCtl no ~xtclJ(lt2d ~~Ohlg~- 

tion of the lacustrinc deposits; and as tlJe coIJt0IIrs Of Dr. Il;~ytl~:n~s par- 
tie8 themselves sceIII to forbid tlIC prohldc! estCIisiOII Of tllC tlCl)(Jsits in 

this dirwtion, we hove closely linritrtl tlwm t(J \vll:Jt we s:Jv-. 

The ancient I&ko lies iu tlJc rnlley of tlJc present, SontlJ Fork of Twin 
Creek, and of the upper lmlf of tlic ni:IiII stream Of tliC s:imc al’tCr the 

South Fork has joined it. Followiug the road from South Park to Colo- 
mdo Sprirlgs, and lcaviag it just nbnvo I~lOriss:Int l’ost-OffiCc,* am1 tlwn 

~__ --- ---- 
l E’lorissnnt in merely a post-&co at C:mtc:llo’H R:~IIv~I, wl&lt is elno l”ovitlr*tl with 

S Store, the Lnsis of supplirs for ull the inll:~bitautu witbit a mrlins of liftcclr Itilmnu- 
ten. One would hnvo to look far to tiutl in Color:~tIo :\ nmro wmfortnblo lmtrlry than 
that to which CL Judge ” Cas+lo will mulcoruu US. 

E@ug the track --half rOat1, 1Jnlf trail-which Icads oy-er tlJe divide 
g$ad Caiion City, WC s11;Ill pass between the P1att.c 1Cirer awl the 
$ Arkansas divide, through the eutire.Icngth Of the basin. This road 
k rrosses tlJe SoutlJ I’l:Jttc :L short distance, say a kilolneter aIJt1 a half, 

i 
blOn tlJc IJJoIIth Of Twill Creek, clitJIbs a lorJg, gradnd slope 011 the cnst 
bank of tlJc river to WI Olwn, grassy gliJtl< !, ;d)oIIt 2,500 IIJeters above the 
m, aud theIJ desceJnls n little IIJore tlInIJ tlJrcc kiloIIJc~ws from tlJc ri-i-er 
to joill the valley of Twin Creek. \Yc s(!itrwly bcgiu the descent before 
o~ntteIJtiotJ is attractc~tl by tlie 0utcrOppiIJg Of llrilh-COlOrCtl shales wlIiclI 

~ut.iIJnc until almost tlio wry sIIIJiIJJit of tlw did& is reached aIJt1 the 
descent towwtl the AJkllJS~s beguu, a tr:J\-eliIJg dist:uJcc of Iiot fw from 
wteen kilometers. 

^_ 

By cliIJJbiJJg :L IwiglJboriJJg peak, thrice balbtizctl as Crrstnl NorIIJtnin, 
’ T0p~ CIIttP, ilIIll CltWJpS 1’)xiiJIid, 1~0 dbt;IiII :III atlIJJir:Jble birtl’s t’p 
tier of the :incient l:ll<C ;IIid tlic sIIIwIIIltliIrg w&II. To tlJe southeast 
is~ Pike’s Po:~.l; ; to the wst, Sorltll 1’al.k lLlld the caiio11 of t11e SolltlJ 
Pldte, Sll0WJ by iI, tlc1wssioU j to t11o cstJwJ0 HOlltll) t11e gr;u1rl o:lfiOIJ 
of the AI4GlIlS~S; wlJil(! to tlic Uort II :L ft:w sII;Jrp, rag@, graIJiti0 pc:Llis 

:8urIIJoIIIJt the low W~odcd hills ;JId ravines cliiJr:wteristic of the IJc;Ircr 
rogio11. AllJOlJg tllW0 hills aIJ(l rnvines, ilIlt OIlIs 3, little brontlcr tlJaJJ 
the rest of tlJc latter, lies, to tlJe south, tlIc aIJcieIJt. Florissunt Lake 
basin, marked by aIi irrcjiular L-slJalwt1 gr:tssy me:~do~, tlJc sontlJern 
half broader and more ro1IiIJ c: tlJ:Iu thu JJortlJwestcru, tlJe latter more 
brokcu ant1 nith dccpcr irJlets. 

lleeallihg its ancient condition, ant1 it mill uppc::lr that this c+tv:lted 
lake must 11:~vc beau :I Iwnotiful, MloIIgll sl~;~llom,* slJeet of water. 
Topaz BIItt0, a11t1 :L II:LIIWI~SS lowr elcwtioo Iyiug cig1Jt kiloIIJct(brs to 
its sOuthwest, aIJd which we may call Caetc~l107s Jlouutiq giI:Irtled the 
lJf%d 0f tll0 hlli0 ll~wll OIl0 sitle and tlJc OtlJibr, rising tlJree or fOIIr IIIJIJ- 
dred meters above its lcvcl. It Wi1.Y 11e~ulIJct~ in OIJ all sides by IlC;Irer 

gnuitic hills, whose woo&t1 slopes came to the W:ifer’s eclge; soII1c- 
times, cspecidly on the JJorthcrJJ aud enstern sides, risiug :rbrq)tly, :Lt 
others gru~lu:~lly dopiu 
Wars by the shore. 

fi, SO tllilt reeds :Jll(l !l:lp grew in tlJ0 slJ:Illom 
The m:btcrs Of the lake p.J0tril~d in deep iIIlcts 

between the hillx, giving it a varied ant1 tortuous outliue; although 
Ouly about sixtwn :LII~ L haif kilometers long nnti very lmrrow its IOar- 

f$JJ mIISt ha\‘13 nJe:rxrIretl over sovcIJty 1iilolIlctcr.r iIJ e&It. Still 
Grefitervarioty ww g:~8iued by steep promontories, twenty metern or more 
iu GglIt, which pjcctetl abruptly into the l:~ke from either sitle, Iicarly 

diCling it into a cb:rin of three or four ull~~~lli~l ant1 r-cry irrcgIIl:~r opC1~ 

PoIJds, rIIIJIJirJg iJI a JJortlJwest-southeast direction, a~:rl :I IargCr iLJJt\ 16~s 

iudentcd sheet, as large as the others combined, connceted with the 
~utl~wstrrumost of the three by a narrow cLu1118e1, a~1 dottotl with 
Wmcroas loug nut1 uarrow wooded islets just I ising above t11c surface. 
2__- --.-_ .---- .--- _..~. _ 

l Tl~o &nll~~\\~r~ess of tllu ’ ~::Iz iti intliratc~cl 1)~ the character of thu lid, thu wmcrack- 
h% of 601u*~ uf the sh:Llelr, nut1 thu crwt twcluoia LILII~III~. 
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Th ancient outlet of the whole system was probably at tlto southern 

extremity j at least tha marks of tlto lakc.dcposits reach within a few 

meters of the ridge which ttow separates the waters of the l’lat~tc and 
Arkansas j and the nature of the baSit[ itself, the tnuch tnoro rqG(l de- 

scent of the presettt sI[rface on the soItthert1 sitle of thiv divide, wit11 the 
abSCt1ce of ally lacustritie dcpositu Itljon its slopeu, leiitl to tliiv con(:lttsiott. 

At t.he last elevation of t!Ie Rocky 3loIrtItnitt (:lI~IitI, the (1r;IitI;Iga How of 
tliiv ittittiediate rogioti way reverscil j t!Ie elcr;I~tiott comiti~ from il soIttlI- 

erly or soItt,hensterly directiot1 (l~urlI;IpS ft~mt Pike’s Peak), the lake, or 
series of lakes, was draitIc(l (lry by ~tIIptyi[I~ ilt t!lC! llO~tll\VWt~tYl es- 

tretnit,y. Tile (lruittagu of t!Ic \-allI?y 110~ tlowed itIto a brook whicl1 fol- 
loW31 the (leeper part of its fortIler iloor, iJll(l t!Jt? waters of the r(hgiott 

!li~Vt? sittce etripticil itIt the l’latte iltl(l not the At4;~1tis;Is, passittg iu 
tlI(4r coI[rse between Topaz EIttto iItI(1 Castello’s Jl()IItIt;IitI. 

Tllc l~roIItotItories pr(~icctitIg itIt tlio 1illiC 011 citl1c.r sitle ilrt? fortIIc(l of 

ttXdlpte or Other \-olcntticlilws, iIl~~HUY:tltl~ oocttrrirtg iii tissittw directly 
athwilrt tile general cottrsc of the ttortliwc~stcrti or ttplwr wries of lillil5; 

at111 tIlllSSOS Of t!ll3 Siltlle 000111’ at 111Cltl~ l!if!iYc’tIt !)[JiIltS il!Ot[~ t![e :lt[Ci~tlt 

Sltot~c?, Sttclt aS the western corttcr wlierc die wttws of the l;lliC: wre 
fitIil!!3’ t!iSC![arget!; i i i t!te ueig!tbor!Iood of hSte!!(J’S R;LtIch j i[!OlIg t!lO 

easterti WX!! of tlto lo~erIItost of t!Io ClIilill of Iippcr liIkeS, tiear where 

the presetit road divides; attcl at poittts i11011~ botli cnstertt :111(! w(&ern 

wtlls of tltc lower sotttltertt lake. Iii gcticral tlic! traohxtio flows ~etti 

to b0 c(mlitie(l to till? edges of the litCllSt~itl~ hsitt, b1It SOtIte, if not all, 
Of t!lC tIlCSX3 or atIci(~tit iSliItldS Of tllc sootltcrtt l:ll<e llil\-I! tt~i~I*llgti~: Il~t\VY 

OWr t!WtIl, :1tI[! ~OWLt’l! tlie sout!icrri cstretnity of t!Ic lU!iC iI l:wgw ishld 

will bc sc(91 Itl~ott tliu ttt:ilI, tiow fortriitrg a r01111111~~1 hill with titecl) tiortlt- 
em W~!!S, crowtiecl by !IKIV~ lJW!S of th!i tt’iIC!I~tc, and its S~O!WS WV- 

ered wit11 qitatititicu of YescicItliLr scori;ie. 9’11~ roug11 ;111cl craggy ktIoll 

itumCdiate!y orerloolriti~~ CiWtCllO’Y TliLllCll, the ropUtI:tl SOCUO Of ltI(lian 

COInbatS,’ was nittiovs of hotter t~ititeu tl~illl tliosc j vertical Cylit1dri0ill 

holes, with stnootl1 walls, it1 which iI tII:ttt uoultl 1Iide from sigltt, ftItIttc!S 
scored by heat, mark, perltnl~s, t,l;e presence of former gcyserti ; the ba- 

saltic rocks themselves are dcoply tissured by the breaking up of the 
planes of division between t!Ie CD!~IIIIIS, affordit1~ the best lmotcctic~tt to 

the Ute and Arapahoe warriors. Uut the very shales of the lake itself, 

iu which the myriad plants atI(l~inScots arc etttotttbed, arc wl~oll~- cotu- 

pOSt?d Of volcanic SatId and ash j fifteen meters or more thick they lie, in 
alternating layers of coarser attd flticr material. About lIu!f 01’ t-his, 

L~OW lying bettceth the general surface of the b;roIItI(l, consists of !Ic;~\~ily 

bedded d&Lb sltdes, with a conchoidnl frttct.Ure, &[I(! totally destitute of 
fossils. The upper half has beenqoded and c;Irrie(l a\viIx, lcavitg, !IO~~- 

erer, the fragmentary retmitts of t!Iis great iIs! (lc!~oSit, cli[IgitIg to the 
borders of the basin and surrouuding the islands ; a mor’u cO(tvetIiettt 
arrangetnetrt for the prwnt explorer could ttot ltib\re been dcvisetl. That 
--~---~.,- -.---..._. -.-- __..... ~. _ 

l ‘t%,.ir ylj(l., fs,-~+if\r~~~t;r;j~.a qtijj (.,.,, . . . II ,.. . . ..t 
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the source of tltu ~olc;ItIic :LA!ICS ttlttst ltara been C~OSO at 1Iattd seems 

abuttd:ttttly proved by tlte diil’ercncc iii t!u? dcl~osits at t’!re exhtne CttilS 
of the l:;l;c, ny \vill bc sltowtt iti the scctious to be given. ?J()t ottly does 

the t!ticktIeSS of t!Ie (litfcrc[It beds differ at the trvo point,s, but it is dif- 

ficIIlt to bring them itIt :uIytlIing beyontl tlie most getterid ~OtI~ord- 

ancc. 
TlIeru are Still OtlIer proofs of (1ietItrbanca. Around on0 of the &Yatt- 

itic iSl;t[t(lS itt t]lc S(~ltt~t(~rtt 1;Il;e I~:iSitt tile sltdes tll(!tlt iotietl wore C:ll)l)Nl 

by frottI OIte i[[[(! t[ ![i[!f to t\VO it1111 ;I !l:lll’ meters of se(litUetItnry IttiltCrid, 
rca(;lIitIg [IeiI[‘ly to tlIo c~w[I ot’ tlie hill, the lowest bed of mlIiclI, :L little 

nioro flI:Iti thrc!u d(~i~itIIct(33 tlli(:k, flJtWtc[~ :I rCg[I!:lr !lOthmt;l! Stra- 

tttttJ Of SttJ:t]l ~(Il~;ItIi(: ])k:lJblt!S iltld Siltld (L\ il l l i l 1J Of Dr. \V:I(lsworth% 

ttotc fItt$lIw WI) ; wliile tlie l’ilrt :IlJovc is titIIcl1 coarser, reseIiIblitIg a 

brI&;+ i[[I(l is very IttIc:\-c11ly l~c(ltle(l, pitc!Iing at) every possible angle, 

Seamed, joitttetl, :itiil we;ItlIcr-wortt, citrvcd :Itiil twist,cd, atid iticlosittg 

pockctts of fine 1atriitt;~tetl sldcs, ills0 0L’ \-OlCillliU ash, in wliiclt n few 
fossils :lre fom(l ((J of’ l)r. \Vu!swortli’s note). TlIcse betls cap tile 

series of regIIl:Ir IttI11 ovetIlJ- stl;Itili(~(l SllillC’S, ;tu(l arc perhnps sytIoltro- 

nous wit!1 t!Ie (liSturbatIc~ wlIicl1 tilted iItt(l eIttl)tic(l the basin. TlIe 
ulq~ertIIoSt urettlg be(l(lud s11aleS tlIct1 fortIIe(l tllc: hunl floor of tltc lak(>, 

au(l tlI(;se ~ott~or~c(l beds the sol&r but lIardetIitIg and t!Ietcforc: t~tore 

or less tett;tcioIIs deposits Ott tlI:It tloor. 8 

TiIIt excavatiott of t!Io lilled-It!) bisin WC tnust prcstttne to be (1~0 to 

tlte OrtlitIiIry agcticics of atttiosl~lIoric crosiot1. T11u iSl;Itt(lS in ‘tltu lower 
lake t;Ikt: tIow ;LS t!IetI tltu fort11 of thu gtXttitio IIIN!UUS ; ~t~%r!y iL!l iJIU 

long tttttl tmrrow, but their trotd ix in cvcry direction, both across ttttd 
aloag the valley it1 wlIicl1 they rest. GVei1.t ttliLSSOS Of tllo Sll~Ih!S still 

adhere equally ou every side to thu rocks agaittet which thuy were 

depoosibd, proving that tinlo alotm and no .rucle agency has degraded 
the ancient floor of the lake. 

The shales iu t!Iu soIItlrern basiu dip to the’north or ttorthwcst at an 

. angle of about two degrees, and a[[ uxamiuaLtion of the map will s!Iow that 
the soutltern etId of the ancient lake is IIOW elevated nearly two ltun- 
dred ant1 fifty tttctera above the extreme ttort~lIwestertt point. The 

greater part of th.iS prcsettt slope of the lake border mill be fotttul in the 
~ttthern lmlf, where it cnttuot fail to strike the observaut eye Itl~o~1 the 

Qot, the sout.lterttmost tIIargit[, uloso to the summit of t!Ie divitlu, dcitg g, z 

n@rly two hIIt[dred meters higher that1 t!Ie tItargit1 [Iext the suhool-house $ K ct 

-’ hill. i i 8 

Our examination of the deposits of this 1;tuustritIe basin was l~rit1~il~ally y v 

,$$nnde in a S1tIall liill, frotn wliiclt perlI;ilIs tliu 1ilrgWt ttult~l~ur of foSSils 

$bave beet1 taken, 1yitIg just South of thu 11011su of $lr. Adam Uill, and 

c 

p 

&QXt his ratIolI. Like tltc? otltcjr attoiont islets qf thiv t~l~latId lake, it & 

W forms a tJI633ib or iliLt-tOl~!MXl hill about tun or a tlozuI1 tiieters high, l N 

rhaps :; l~utItlred t~totcrs loug iLtt(l twortty-tivc 1~~11. hroIIIItl its 

,.I. 1’ 1. ., . ,*.:t: .t 1., ,,. ,,q ,,,.,, l,,s,.;,,l,t 11.111, I.-: .:t.l,!fl 



ing as t.ht?y grow, which arc rcpol;tctl to lmw been fire cr six meters 
high at the advent of the present residents of the re@n. Piecmenl 
ther have been destroyed by vandal tourists, until now not onoof them 
rises more than a motc?r.abovc the surfilco of thu ground, and Inally of 
them are entirely leveled; but their huge sixc is attested by the rrliq 
the largest of which can bc seen to lr:bva been three or four meters in 
diameter. These gigantic trees appear to be sequoias, as lhr as c:ln be 
told from thiu sections of the wood submitted to Dr. George L. Goodnle. 
As is well known, rctueins of more thau one spccics of seqnoin hnrc been 
found in the sili\Ies at their \xlse. 

At tile opposite sloping cmd of the mesa :I trewil ms dug frwrl top 
to bottom to tlcternline the ch:~r:u:tc~r of the tlilYcrcnt I:aycrs, autl the 
sectiou csposctl Uxs carc~t’illl~ inc~~ur~l and stutlic& Ill t11c work of 
diggiug t,ilis trench WC rt&ved the ~-cry reatly an11 a-c~ico~ue assistance 
of our ‘companion, Mr. Eonditch, aud of Mr. Hill, the owner of the 
grounds. 

From what information WC could gain about the wells iu this neigh- 
borhood it’ ~ouitl appear that the present bed of the nucieut Florissunt 
lake is cntirelp similar in composition for at l(!ilSt ten ir1eter.r below the 
SUlfaCC, COllSistiUg Of heavily bedtlcd ~lOll-foS~i~if~?rO~iS shales, having .? 

conchoidal fracture. Mr. Peale does not say whcthcr the well seen by 
Mr. Taggart passed below the trachyte which ho says it first eutcred. 
Above thcric basal deposits, on the siopc of the hill, WC found the fol- 
loxring series, from above tlowiiw;~rd, conlniencing with the evenly bed- 
ded strata : 

Sucliott i,t so,~l~wr,, lnke. 

1. Finelylaminated, evenly bedded, light-g:rny&~le; 1,l:tntnnntl insect8 Rcnrce 
rind pourly prewrved _ _ .-.--e-w .-..- ----. ._..__.. -... __.. -.-..- .-._._ 

2. Light-browI, soft aud plioblc, fiue-yrniuctl s:wlYtoIIu ; unfo~iliferous. _ _ _ 
3. Conrscr, ferrnginooe wudstoue ; nufonYiliferona .__. _ _ _. . _ __ _ _ . . . _ _ _ _. . __ _ 

--j 4. Re~cmbhng No. 1; leaves nut1 insect rcnIaiuY ._ ____ .____. .____. ..__ ___. _ 
6. Hard, compact, grayish-black ~lmle, Iwelting with n couclloitl:ll fwctnrc, 

seamed iu the middle with a narrow &rip of drab &ale j fmgmenta of 
plnnta .-.-.- ..---. _ ___.. .---_..____. .-___i .__... ._.__ .___.. .__. .__. 

* 
6. Fonwginoua ahalo ; nnfo.wilifernus. em-.. .----..-em..-..- .__. . . ..____.___ 
7. Resembling h’o. 5, but bnring no conchoiclsl frnctnro ; atcms of plnut~, iu- 

sects, nut1 a ~1~111 bivalro uwllusk _ __ _. -----_._ - . . ..m - ..__... __.___._ 

--) 
8. Very fine gray ochrcom shale ; nnll-fosnilif,,ronY _ _ _ _ ___ _ _. _ ._. - ___ . _ _ _ _ _ _ 
9. Drab shnies, interlnminntcd with fiuely-divided paper shn~eY of II light- 

gray color ; steme of plsutn, nwdY, nntl inwctY ._._ _._. .____. ._.. ..___. 
10. Crnmlrling ochrwus Yhalo; lcavw abu+ut, iuvccta rare __. _ _ .___.. .___ _ 
11. Drab Ylrulea ; no foYYils ___. ._ _ ._. .__. ‘-.. . .__ __. ._._ . . . . .__. _. __.. __ ___ _ 
12.’ Corrac, fcrru&wIIe Yandntone ; no fofliaila _ _ _. . _. _ _ _ _. ._ _ _ _ _. _ . . _ _ _. _ _ . _ _ _ 
13. Very hard drab slmlrs, hnvin g II conch~idal fracture and lilled with uo- 

dtilcs; nufossilifcroue . ..__. . _ __ . . _ _ _. ._ _ __. ___. . _. . . _. . . _. -_. ._. . ___ _ 
-+ 14. Finely laminotcd yellowish or drab ehalcs; leaves am1 fr:Igmentsof plants, 

mith n fern Inwcts.. . . _ _ _ . __. . ___. ___. . _. . . _. _ . . . _ .__. _ _. . _. _ _ ..: _ . . - 
15. Alternatiug layers of darker aud lighter gray and browu ferrngiuouti ~aucl- 

stoua ; uo fossils _ _.._..__ --.-w-.--w-.- . ..__ -.__- ..__.__.._ ----------. 

3.2 
5 
3.0 

21 

28 
1.5 

9 
0.5 

46 
:. 5 
7.5 
3.8 

G3 

30 

10 -: 

1G. Drab ddw; IPDWR, wotl~, nud other pnrta of plnnta, ad ineocte, all iu 
:Il,ul,tlI~Iw ..___..___ __ .__________.._.... __...-.--...---.---.-..-.--. 61 f--c 

17. Fc~rrngiuons, lwrnw, santly c~lmlu ; uo fosailR ._ ,..: ._ ____ ._. __. _-. . . . - --. 5.7 
18. Dark-gray ant1 ~(~110~ Yllnlrcl ; lcnrcs and otlwr part.9 of plants .-.. .._-.. 9 
19. Iutrrstrntiliwl &nlca, rcsrml,lin~ 17 untl 18; leavea arid otlm parts of * 

plnnts, wit11 inwrtY . ___ __...____.__....__..... . . . . . . ..v -.. .___ .-mm-. 17.8 - 
21). Thickly l,rtl,lc,l cl,oc~ol:;tc-colorc~! ~halrs ; no foslrils ._ __. . . . . _ _, ___. --. - - 41 
21. l’oroua y~*llow slml,~, iutorstratifietl with scam8 of very thin drab-colored 

Yll&S ; JhllfR. _. _. . . -  -  _  . _  . _  ___. . _  __ -. .- -  . . . ..--.. .-- --. .- -  --. . -. -  . -  . 7.5 
pz. Il,~nvily l,etl,lc,l c~l~oc:r)l:itc~-colorrtl Y11:blw ; no foesils. __ __ .__ ___ ._.. . .---. 30 
23. Tl~inly l,,~,l,l,~tl tlr:tl, HII:III~R ; lwrfcct lwves, wit11 perfect and imlwrfwt 

fr:lgnI,~I,tY of ~II:IIIIH, a:,,1 n fitw 1,rokrn inwctrr ..__.. ____ .__. _... .__. -- 20 
2.1. TlIiul~ l,,~tlch~tl light-tlr:ll) R~I:L!CR, wcn~tlwring wry light ; mithoIIt fossils; 

l,:wingi,,to _.____..____._____. .____..._. ..____.. _._._._ . . . . ..--.. _.. 20 
5. Tl,ir,l; l,wltlt~,l ,lr:,l, ~l,:,l~~~, 1,rc::Iking with n roIIclioitl:(l fractura; also tics- 

til,,t,~ofl,,~~Il~.... __.___.._ _ _.____ _ .-....._....- _ . .._._....._..---.. 18 
26. Cwrse :~r~*n:~cwI,Y sl,:Il,~ ; ,~l,fosYilifcro,lY.. . . __ _ _ . . . . . __. .____. ._ _ __. .__. 9 
25. Gr:lr snl,,lsto,,t~, col,fai,,ing dccnnIl,oYing fmgmcIItY of some white miucral, 

lwrh:,l,s cnlcit,* ; no fossils ____ ___. . . . . . . _... ___. ..__ ____ __.. __._ .__. 178 
28. CowYe, ferr,~~iuoun, fri:\l,lc R:rnclstouo, with concrctione of a softer mnto- 

ri:,l ; fr;~~nwr,tx 01 st,ww.. _ _ __. _ . _ _ _. . . _ _ __. ._. . _. _ . _ _. _ _. _ __. . . - . . . . CO(Q 
2% Thinly l~,~~l,lctl tlral, til,:~la+, l,:tvir,K n co,wl,oidnl frsctnro; Yomcwlu~t lig- 

. . . nit,r, w,1h fr:,gu,wtY of r,,otn, hc ______ .____. .____. ._____ .___.. ._.._. 25 
30. Dark-chorol:Itc* ~11:1lw, coutnining ~‘:llowiYh concrct~ions; filled with Ytc,nn 

and rootn of 1,lnutY .__. ._._ ___. . . . . . . . . . . ..__ -.----.----. ._.. ._.. ._.. 25 
-.- 

Total tl,i,.kncucc of rvc,~~ly-l,etltl,~,l HII:II,~R (D of Dr. Wadsworth’s notca) 
sboro Iloor delwsitn _ _ - . . . _ _. . ___. __.. . . . . ._.. .__. .__. .._. (wtcw) 6. CM? 

The bed which 11ns been most n-orkcd for insects and icn~s, and iu 
which they arc nrlclliestioll:lbtS tile most abundant and best l~rescrved, 
is the thick Id, No. l(i, lying ll:iif-way up ttic hill, and coml~wetl of 
rapidly alternating l~etls of v;lrioiisly-coloretl drab shales. l:cloR this 

~‘~SCCt8 were ~~lcnti~ul only in So. l!), autl above it iu Nos. 7 and 9 ; iu 
‘other beds they occurrc~ti only rarely or in fragments. Plants wcrc always 

:.,i,sbundant where insects wcrc fouuti, but nlio occur& in millly strata 
.~. .rherc iusects wcrc citiier not tiiscorcrcd, such as beds 18 and 21 in the 
k?%hver half and bed G in the upper half; or were rare, as in beds 10 and _._^.. 

0 and bed !!3 lwlom j t.hc coarser lignitcs occurred 

he thickest unfossiiiferous beds, Nos. 20 and 27, wcrc almost uniform 
ter throughout, and did not rcndiiy split into laminae, indient- 
ormous shower of nshcs or n n~udllow at the tiltic of their ticp- 

their clmr;lcter was similar to that of the floor-beds of the basin. 
of shale vary in color from yellow +d dark brown. Aboro 
aS sirauly stated, from tifteeu to twenty-fire decimeters of 

ore granulated sediments, all but the lower bed broken 111) and 
torted. 1’1~s~ reached almost to the summit of the mesa, 
strewn with granitic grnvcl nud 8 few pebbles of lava. 

ns of the,se upper irregulur beds, auti also of the uutlcri~ing 
re submitted to Dr. BI. E. Wadsworth, of Cambridge, who 
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cansed t,hin sections to be made from them, and has furnished the fol- 
lowiug account of their microscopical structure : 

TUFA FROM FLORISSANT. 

The mctbotl and scheme of classification rmployed hero is that briefly sketched in 
the llulletiu of 1110 Aluseum of Con~lu;r3tivc~ Zoiila)gy (vol. V, pp. !Z;J-287). By this s~‘s- 

tern only 110 we think that the iucloaed frngments could be named, for they contain 
80 few cryxtai8 th;bt iU IlloSt CZWd th b:k+O i8 th I)riUcillUl tllillg UpU which the 

drciaioll lllust rest. 

A.-THE FISER DKI’OSIT JUST ADOVE TI11S 811ALF.S. 

-4 mcdillm-graiucd grny tnfa, containing crystals au11 fragments of feldspar, augito, 
&a, ccmc*ut(*cl by a fiuc carthy grouudmass. 

In tllo thin section it is seen to be un epitome of the volcanic rorks of tbo Cordillcraa. 
The gro~~ndu~:~ss holdn fragmeuts of baaalt, uudcsite, trachgte, and rhyolitr, with do- 
tacbccl niiut.r;lln tlerivefl from them. 

Tba bnsnltic fr:lfiments have in part a dmse globulitic base porl)byritic:llly bold- 
ing ledge-fijrulctl pl:Igioclaue crystals ant1 a few uugit c ~r:luulcs. Sonlo of t11o Il:ln:llt 

ix quite coarscls rrytit:rllizc(l, :~pl~ro:~~~bii~~ the tloleritic: tyl)l’. Olivilic was ol~sc:rv(~~l iu 
some of the fragments, but it is largely :Iltt*red to :I rc!tltliell-l,ro\~II scrp~*utiun. Jlag- 
nctitu in al~uudaut,. 1x1 many of tlrt: frayuwl\ts the g:rounduuMs has deconipos~~d to a 
rrtlclisli-brown mans, which is untr:inspnrchut, ant1 holds ch3r crystals of pl:~~io~~l:~sn. 
The ba3:rltic fragments have suflilrcd more from nltc,ratfion iln11 decomposition tllau 
any others in tho tufa. 

Of antlcsite, both varieties pointed out by us (1. c., 1). 2SO) occur in this tllfa. ‘I%0 
first, wllivll ifl ncar& the bnaalt in composition, ha.9 a hrowlr gln8.s xs its lmsc, filled 
with niicwlitcx. This b~aee bolcls miuuto rectangular and ol~long crgtit:lle of f~Msp:ir. 
Large nlic*rolitea of nngite autl grain* of nulgn(.tito were socn. Fragnicnts of this :ire 
common, atid are clcnr and urralteretl. The: srcoud rnricty of nntlcsite was s~eu to 
liarc a d~~1180 gray Iuicro-fcltiitic bari,*, lmltlillg letlg~:-forruc~tl R~ltlslu~rs und magnetit 
grains. Some coutainctl the redllinh I)rown libers 01’ the tl~atrogotl 110l711k2Kle. I+:&- 

ment3 of this variety of al&site arc cluito abuntlant. 
The trachyte has a ligllt gray, f&g, aud glassy base, some fragments Jrowing be- 

side8 this only faint traces of polariziltion cnuscd by incipieut feldspars. Other frag- 
ments show minute, well-formed crystals thnt nppcbar to be sauidin. Grains of Irlng- 

netite occur scattered through the base. This is also quite abuuclaut, and it, as well 
IL9 the basalt and antloeitc, surpasses tho rhyolite in amoutit. 

The rbyolito occur in tbo form of a more or less clear glns~, often cellular. The 
cells are often drawn out in the direction of the original Ilow, forming a tibrous struc- 
ture, which when of a grayish or roddish brown color resembles woody fiber. Some of 
the fragments contain elliptical cells, and a few shards of wator-clear glass free from 
inclusions mere Been. 

Idany crystal8 entire or broken Ae scattered throngbont tho groundmass of the 
tufa. These crystals belong to plagioclase, sauidin, olivino, maynotite, augite, and 
quartz. But little quartz WZIH observed; one crystal coutainetl trichites aud vapor 
cavities. The trichitee are the same as those commouly seen in the quartz of granite, 
but this appears to have been derived from the lava. The feldspar contains inclu- 
sions of b.290, glass, and microlites, and throngh these the rook from which tbe feld- 
spar wab derived can often be told.. * The angites have the ‘charactare of audcsitio 
angite. A littlo palagonite and ono crystal of microcline were seeu. 

The grouudmnss of the tufj is composed of comminuted and decomposed material 
derived from the lavas before described. In the groundmass tracbytic al~ti rhgolitio 
material appeara to predominate. Thi8 specimcu was chosou fordUsCriI,1,ioil, us it IBest 
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B.-THE COARSER DEPOSIT JWBT ADOVE TIIE mm8. 

This is more coarsely fragmental than any of the others, and ie composed of a yel- 
lowish lbrowu earthy grountlm~, holding fragments of quartz, feldspnr, bnsalt, Lc. 
Some of the fragments allpear to belong to the older rocka, but none of them wpre 
seen in tbu section. Untlcr the microscope the tufa is similar to the limt ouadescribctl, 
but its fragments are larger and sometimes better marked. Some kaoliuized feldspars 
sud a little biot ite wcro seen. The hornblende iu the and&to is iu tho usual brokeu 
forms, with blackened edges. 

C.-A SPECIMEN ~110~ FINER PORTION OF TIIE UPPER COSTORTED DEDS. 

A rellowinh earthy grouudmass holtling crystals and fragments of nugito nud fcld- 
spar. Ou oue side is a layer of’ fine detritus composed of the same materi: as tlto 
grouutlu~a~a (11. tlrc: more courecly fragmental portion. Its microscopic characters are 
similar to t111,so of A, excollt that, its materials are more dccoiuposed and sauidiu is 
more nbnndaut. 0110 kurliuizctl feldspar was observed. 

~~.--1’Ill~EJ~: SPIXINESS OF TIIE IBBECT-RIIALEB. 

These are brownish and grayish brown ~bnleu, beingsimply the finer material of the 
tufts laid tlowu in 1iLlllillill~ of ,varying thiclincas and coarncness. Ouo is rev thiuly 
bcddctl. 

Thin volcnnic mat&r1 has cvidt-ntly becnworkctl over hy water, but tbc coutlitions 
csu of course. bc?ct 1~0 toltl in 1he fiehl. So far, ,however, as we can judge by micro- 
scopic examiuatirm, wbeu the water commuuced its work the material was in loose 
unconsolidated deponits. That it wae thrown out as an ash, or rather deposited 
as a n~)ycr near its present location, is the most, probable supposition. It seems 
then to have been talteu up by the waves and spread out ati it is now fouud. The 
reason for this opiniou is that the fragments are not woru as they would naturally 
bo if they had beeu tl(*rivod dirc*ctly from solid rock 1)~ wnter action, nut1 the tlecom- 
position i* not so great a* we should expect. The dcponition appears to havu been 
gentle bnt comparatively rapid, for there is nosiga of violence or even of such decom- 
position as we alroultl expect in slow deposition ; and showcrn of ashen falliug ou still 
water or a lake acliug ou au unconsolidated tub bank answer best the conditione called 
for here. It is probable from the kaolinixed feltlsl~am and the macroscopic fr:lgmeuts 
ofapparently older rocks that t!to latter arc present in the tufa tosome cnt.ent. This 
can best be explained by t,ho supposition that it was deposited as a ntot~(l or mud- 
flow within reach of tho waters that have worked it over aud doposited it in its prcn- 
entposition. As wo said before, the field evidence must bo relied upon maiuly iu 
deciding such questions us these. 

M. E. WADSWOXTII. 
CANBRIDGP,, MASS., April 15, MO. 

‘O: :: 

Another section, less carefully rncasured and noted with less detail 
2 

than the other, was taken at or near the same place as Dr. Peale’s, meu- 
g; : 

tioned at the beginning of this article, viz, at tsho extremit’r of one of 
g I: 

the promontories jutt.ing in a southwesterly direction into the n~itltlle of 
-+: 

the upper chain of lakes, just west of the school-house* awl about three 
g 

kilometers west of CilStCllO’tJ R;~nch. 
&-’ 

The top of thehill wascovcrctl with 
granitic gravel arid lowc bowltlcrs of dill’k BwriitCCOlLkj trachyte; lwlow 

‘p 
u 

---- 



Total thickuess of dmles nlmrc floor dqwsits. _ . ._ _ _ .(JII*tvrs, estim~tvll) 1.i 

These measnremcnfs being cstimstcd are uutloobtcdlJ- too grc*:rt. Tlw 
compo@tion of this bluff is coarser in character tlinn that of the scB1.t ion 
in the SOlltlerll extension of the 1illiC. I The lignitic bctls, wllic*ll I~;ir-o 
bceii uwl for clu:wr~ing lmrposcs, contain niimcrous frngmcltts of rc~~ls 

* and roots not8 wll prescrvtid. The lowr ])OrtiOUS of t.hc sectioll (‘orre- 
spend better with th0 other than do the ul)pcr bctls, wlwro it, is clillic:illt 
to t,race any correspondence; X0. 3 of the northwestern seems, howwr, 
to corrrsl~oncl to No. 1G of the soutltc~n series. Tlie whitish 1)2lwr slialcs 

!,ving at the base of this nl)pcar to bc entirely absent from the southern 

section, awl the distorted beds which crowI t.lic III~SR are not :~l)l):ircnt 
in the blt$ or, if lwcsent, are mliolly regular. A more airr+il anil (I(?- 
tailed sect ion of the blue (l’or wliich we 11:irl not time), ant1 l~;lrtic:uhrl~ 

tbe tracing of the beds along the ~11 of the h&c:, w111tl 1~rol~:~l~l~ 1wi11g 

to light better correspondences. Directly in front, of Jutlgti CasteHo’s 
house, at a 1~~1 of a little more thitn 3,400 meters, is a bctl o’t’ fossil fish. 

Judging fro111 the present physical condition ot the basin, its :lg:c is 
marked as later than the mo.vemonts mbi& closed the crctacrws (~pocb 
and earlier than the last uphearal in the tertiary, which SWIIS to II:IVC 

taken place during or after mioccne times, but there arc no l)h~sical 
data yet at hand to warrant detinite conclusions ou this head. 

PALEONTOLOGY. 

The insects prcscrred in the Florissant basin are wonderfully numer- 
OU8, this singh3 locality having yielded in a Sillgle Summer more thou 

double the uumber of specimens which the: famous loc&lities at Oeningen, 
in Bavaria, furnished Heer in thirty years. Ilaving visited both places 
I cau testify to the greater prolificness of the Plorissant beds. 11s a 
rule, the -0eniugou Specimens are better l)reserved, but in tllc wle 
aIUOUUt of shale me still fhd at Florissaut a mncl~ l;qer number of sat- 

isfactory specimens thau at Oeningcu, and tho quarries are iifty times 
a5 extensive and far more easily worked. 

The esn.mination of the immense Series of specimens found at Floris- 
snnt* has not gone far euough to yield data tg&ciently defiuite for gcn- 
erxlization of my vnlua, or which might not be ,alt.crcd or even rorcrscd 

on further stwly. It may, nevertheless, be intoresting to giro a running 
noticct of what l~:is bceu obser.vcd in assortiug tile COllectiOll, awl to 

nralw tlic Single comparison with the Oeniilgen iiisect fauna8 which t1lC 
number of intlividuals will fnrnisli. This is indicated by the following 
table, based OJJ a rough count of tho Florissaut specimens, but which 

CallllOt bC far iLStlXy : 

~ynwwbptwn .............................................................. 
Ui t9’r.b 

F 
.................................................................... 

cn n,,,r,m ................................................................ 
Hwliptcra ................................................................. 
sctln,,‘twe ................................................................ 
Ortlro~,ltTx ................................................................. 
Arrwhthl:~ .................................................................. 
Yyriapmh ................................................................. 
Lwid~~~ltrln ................................................................ -_ . - 

It will Iw swn that tlic proportion of slwcimcns of each order is \‘Cl’.V 
dil%rcnt iii all that are wll rcprcscnted, with the sole exception of tlw 
Hemiptera, while tlic same groups (Orthoptcra, Arachnitla, Bl~ri:ll)oilil,, 
ant1 Lrpitloptcra) are feebly rrprescnted in both. The greatest dill+ 
encc occurs in tlic Diptern, which are less tlmn 7 per cent. of tllc wllOlC 

at Oenirtgrn ant1 abont, 30 lwr cent. at Florissant; in the EIymdnoptern, 
which ha\-c less than 14 per cwt. at Ocningcn ant1 40 per cwt. n’t Flo- 
rissnnt, tine largely t-o t.he prodigious number of ants while the case is 
revcrscxl in the Colcoptera, which form nearly one-half the specimens 
fonnd at Ocningcn and only 13 per cent. at Florissant. We possess no 
count of the specimens foam1 at Ratloboj, in Croatia, which is regrettable,. 
siuce the fallna of Florissant appears to agree much bebter with it tll:m 
nit11 nriy other, at least if one may judge from the comparatively minor 

part. plapetl by the Coleoptera and the great number of ants; these lat- 
ter number 57 species in Radoboj, and one of them has furnishrtl T,OQ 
8pecimens. Still the comparison cannot be carried very- closciy into. 
other dcpnrtmciits i for instance, orlly one rhynchophorous Colcol~tcron 
h been rqwrtcd from Radoboj, while they arc wry nnmeraus ant1 rich 
in species at Florissant, and local causes mnst have had 11mc1~ to do 

with the fhuna of each of these localit.ies. It, is hardly worth while to 
.hMitute any inquiries iuto the proportion of tho groups relwcsented at 
Florissnnt aud iu amber, siuce the nature of thu entombment is eutiroly 

’ direren t. 
::, Let us IKMS, then, to a ral$l sketch of the Fl&issant insect f:lllni, 
---- -- -____ -_-- ~._--_---_ _- ----- -. .-- 

i i l houg thoeu ma iucludcd nbout 1,OtXt syeciluenssulxuitted by the PrhMou csl’e- 
+itioo. 
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from mlticlt as yet only IO species have bcct~ lmldisltrtl ; tltcse will be 
enumerated in their proper place. 

In TIytttctiolttcra ttottc hare yet bcctt dcscribctl. About a tlnzeII speci- 
mctis are referred to Apidsc and AlldrcttitlilC ; scvcral spccics arc rep- 
resented, bttt most of tltettt arc bittlly prescrrctl ; tlto l;trzcst a]b]‘citrs 
to ho a Ijotttbus. Of Vesltidac atttl otltcr large w:Is]~-like 1 I~tnctto])tcra 
about $0 or tjO spccittietts ltave been fntttttl, refi~r:iltlo to ;iboitt 30 spcG:s, 
Otte Of wlticlt is a large Scolia or nllietl genus; s(~v(~r;tl iItX? S]tltc!gitl;tc, 
ittcltitlitrg :itt Rtittttol~liila ; One, which sc1c’1i1s to 1~ a l’oli~tc~~, SIIOW tr;icc!s 
Of Z% bllW-gtW!tI tllCt.il1liC tillt; iitt0tlicr, ;l~)]MtI!tltlg 0111: of tllc 1’0lll]~ilitlite, 
represettts a species with a hrge subq)icu] fuligittotts e])ot 011 t11c: wiIIg ; 

ntlc.)tllCr, pcrlinps of tllC Sit,tllC fiLlllil?., Iias :I ciiwihr cl(h:ir s]Iot ii i tlic 

ccntcr of the wing, si~rrou~~tl~d witli fitligitiolis. ‘HIC ;111ts ill’0 lllC 111ost 
tI1IlllcroIls of all insects at I+hk3s:ult, cotlI1~risill,g ~wl~nps :I f0ltrt Ii of all 
tll(! hsctcts j tlteg Ibntt tttorc tlliLt1 tlllW-ti~lll?llS, ]1(Jrllil]BS fimr-lit’tlis, of 
ill1 tllc! li~ttlcnn]~t~er:t ; 1 lIiL\.C ;lltWltly ill10llt 4,000 s]witItcw of ]1cd;I])s 
50 sljccies (very likely ttmtty more) j tllcy iItX! Ilrostly l’Orlllic:itlilch, lmt 
tltcrc are not a few PII~rtllioitlilC ant1 sotitc I’ottc~ritl:tc~. I II:I\-c noticed 110 
3ltttil1iil;te. Icl~ncuntottidnc arc very t11it11cr011s j of tiiitrutcr forms, ha\-- 
itig ill1 CXpMtSC Of witty Of IeSS tlliLt1 % cctititncter, there itru tl~:ilrl~ 200 

spccittietts, tutusually well preserved j jutlgittg from :I crlrsory ttSiltllitl~l- 
tioti they arc exceediugly ttutner0tts in s]tccies, 1Wt’llil~~S 80 :I11 toltl, iLlId 
titntty genera arc repre8etttud j tlic hrgcr forms, wlicm wings cs]1:iiId 
titoro thtt a oetitittietc~r, arc orcu tnorc tllilitwoi1s, Iwt I1 in s])cGs iltltl 
jttt]i~itlttals, and tttost of them arc very line, ittcltt~litt~ il ~Wilt \-ariut,y, 
~JIIOJI~ wlticlt are cspccially noticeable it good ;tssorttnctttt, of s])Gcs of 
l’itttpl;~ and allied gutterh I have 100ltctl iii V&ill tbr l’el~~cittits, or illly 
long-t;ded Rltyssae or Thdesst~e. Tlte htcottitlne, C]t:llcitliclite, Cytti: 
pitbe, and Cltrysidue, cxcccedittgly few fossil spccics of which 11;rve cvor 
been described, are very abundant, but II:IVC tlot been fitirly acpnrutcd 
from eaclt other and from other stnall species; together they ttutttbcr 
ltearly 3.50 specimens and probably 50 species. AJJIOJI~ others there is 
a Cltryais, showing tttetallic green rcflectiotts Ott tltc illttlOttlCtl; arid also 
*more than half a dozen specie8 of Chaloitlihe, with eS]~iLtld~d fetnora, 
represeuted by over 20 specimotta. Finally, there are about GO Teu- 
.thredittidac of 14 or 13 species, and scverd genera; besideti a siugle 
.species of Uroceridae. 

A few Lepidoptcra occur.‘ Orte butterfly in a most, admirable cottdi- 
.tion has already beett described under the n:mC Of l'rodryaa Perseldtone, 
ad there are two more diurual spcoics, &WI1 rcpretienteil by u aitiyle 
specimeu attd each also getteridly diatitt& from attg livitrg forms, but 
Jet falling iu the immediate vioittity of those most nearly ullied to 
Prodryiw, namely, omottg tll& highest l’raefccti. Ihides tltese there 
arc a COU]J]C of pQQr]y-pre8erVcd butterllics of ttrlc4&nitt ltositiou, attd 
I have also set aside about a dozctt spccituctts of perhaps S species of 
JtOctUrllzl] Lepidoptcra; but they nre obscure, mostly of small sh, perhaps 
I’vI,:Ilitl:tc! or ‘l‘nrt~Iic~itl:~c~. :ltltl IlilY(3 llot Ilr:c~ll c*ritil21llv ~l~lalicvl. 
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ScatQ ib tltirtl of :tll the specitttetts I llilVf3 seett from I!‘loriss:ittt bClOllg 
to the Diptcra. Culicitlau and Cltirouotttitlnc are :Lbttttdattt, bttt tt0t 
g~uer:tlly very perfect. Tipttlidite are nbtttttlitttt at~tl adtttirably prc- 
serretl; 0f tlic larger forms alone there iL])]lCilr to lx several lttttt~lrd 
speciutetts, anI1 qq~nretttly a cottsitlernble ttutttber of species. The 

slII:I]]cr Ti]~IIlitl:tc, it1clIItliItg the I~itllllOl~iltil, ilt73 :I180 ill~itlltl~lttt ;llld \VCll 
])r(:scrvetl. SOIIIC bcittttifttl ~lyeeto])lti]itliW have ]wCI~ IlotiWt], ])llt t]ltW! 
]tit~e ttot yet ]JCCII seleuted frottt the tnass of stttulh tlies. I~ibic~tiitl~ie 
iI1‘e tllC ]1rcviIilillg tx])C illltOt1~ tllc l)iptWi%; there tttitst lw 1,000 s])cc:i- 
1;1et*s belotigittg to this filtllil~, :utd 011 a cursory view tllerc il]>]Wilt% t0 ]K:, 
110 aWiLt \r:iricty j ] ~rOb:lbl~~ both here illtd in the ilIltS, ilS in SOIIIC g~ll~~~l of 

~]~];1Ilts, it will :qqbc’:ir tllat tlicxn: are \-ast ttatril~ers of a sitigle npecics; :I 
wre;1t III:III~ s]wci1IwIIs i1rC re]1twe1Itecl 1)s bodies 011ly, or tlIese :I(‘I:n11I- 

E;Iuictl Iby iiisi gtiific;ittt fragtnctlts of wings ; but cvcu lmttitig all tllrse 
ahlo, tliarc rctnnin il. goodly tiutttl~er with tdC!Kll~l~ l)erfect wiugs, illIt 
EOIIIC itt wlticll :dtttost crerg p;trt of the body is preserved ; taken :IY :I 
rrhole, Itowe\-ar, tlte~ are ldtaps less ])erfect tlliltl s]wcittIetIs of :111110~t 
any other tbtriily. There arc a tlnzet~ or tnorc Strtitiomyitlitc, of two or 

tlmc species j nntl screral spcoies of JlitlilsitlN2 or IIcr1IIotIeItritlaI~, 011e 

atltttir;lble specituett of the latter fittttily having been described :I.Y be- 
lottgir~g to ;I ttu\v gc1111n nuder the tt~me of’ Pule~/tboZvs.llori~erucl. Tlterc: 
arc ttearly ltnlf R hundred ,~silitlnu qttl Tltcrcvidae, tttittty of thcrtt es- 
quisitely prcserretl, 8otttc of grettt size, illld atnntig tliettt a fiiir vnrict) 
of forllls. 13Ottll~~lidiLl3 arc 8OtlIC\~llnt lCS8 illNllltl:ltIt, IllIt SllOW SOlllC 
superb spccittictts Of great size ant1 it1 wntid~~~fIIl ]lrcscrVi~tiOll j there 
arc CCrtilitllg 8is or eight sides. Sgrlhi~lne are tttore ill~llllililllt tll:lll 
the 1:1st, ttcitrly 50 tqtecitttetts llavittg beett fotttttl, in which the lMturtts 
0f tlte itldotttittd colors itre getturitlly ~~11 marked, a~1 ILII~OII~ Which 
ne litid a COtlsiderilblC variety. Tlterc is it vast ltIJ8t Of ?htticitl:ie a~tid 
allied groups, of wlticlt no account Itits yet bccu taken, and wit]1 wlticlt 
tto tlottbt ttmtty other forms arc still cotttntittgled ; but tltrce pr four 
species of very pretty OtTillidiU3 JttilS be metttiotted, with tett or iL tlozeu 
specimens. 

About thee-fifths of tltc Colcoptern belong to the ttbrtnal series and 
two-fifths to the Rltyttcopltorous division. Tlteru arc: 80 to OO q~ecittietta 
of Chrabidne, ittclurliug ltcrltaps 30 species ; many of them are rcrg flue 
aud pCt+iXt, espCCiiblly iii the soulptttrittg of the clytra. WiLtCr~lteetleS 
are not so ttutnerous as \voultl be RlltiCi]XLttfd ; tltere arc uot more thati L. 
GO or 70 spcciirtcns, with pCTllil]~S twenty sl~ccica; tltcrc iltX.2 no large o 
Ijgtisci, suclt as occur itbtttttlatttly at Oettittgett ; bhc largest of our spe- EL Q 
ties, pcrltalts att IIyclrophilus, not csceeditrg 121~“u in letigtli. The $ 
Stapltylitt the itre rather ttiorc ttuttieroits that: tltc ground-beetles, with ;, 
nearly 30 species, s01t1c of them tolcritbly large. There ;tre half ;I then E 
species of Nitidulidae. Some 60 or more Scambeidne ahow considerable ,L” 
vilricty, the lwit1g tienrly 30 8pecic;s ntnong tlietn; Nearly 89 JtlUUy :’ 
lhir~rc~<tid:Ic~ It:I.V61 (iIIil6, :Is !rrc~:lt :I y:II.icAl v of fort11 : i I colrsitlol:ilh3 ttutthcr &- 
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If them are large and ncarl~ all fairly prescrwd, sontc rettrarl~n~~ly per- 
fect; onespecies, Chysohoth~:ia Ilayrletii, has bwtt d~srrilwd. Elntericiao 
ore more abundant, numb&ing tttore than JO0 slwcittwtts, tn:ttt~ of tltcrn 
in beautiful condition ; tlieg arc ttl~Ittttl;tttt it1 slJrcics. oyer 40 having lwru 
scpamted, and are mostly of a mcdiuttt, none of a large Gzc. Cottsitler- 
ably orcr 100 specimens are to bo rc~ferrcti to the N~ioiti:i~~, Mordt~llitlitc, 
~~~~.J~t~lil~COti~~Itltlt~J bllt tll0 sljrcittIttis 110 Ilot rtlqw:tr to IN* \-cry WC11 
preserred, aitltouglt about 40 specks t11:1y be tiistiItpIIislIc~ti. The Ccr:Int- 
ly-cidae are very beaittifIil, fitrItislIitt~ 30 or tnorv slwiItIcws, rclwsc~tttiItg 
1~0~ than half a8 many species j otw fine qwcics of ;I ttcw cstittct gcttus, 
Parokanaia rudis, has alrcndg lxwt tlescribcd, anti thw arc others cclrwll~ 
fltte. Tltere a,rH :I doze11 or t~lore s~wics of ~~rItc~~Jithc, 0111~ of wttic*lJ, 
,~~ert~tqAngu.9 ~i~~liercttk9, ha?; bl~cti 1wl~lisltcvl. C’ht~~~~~JIll~~li~l~lc illI! 1lOt 
t1llCOml1ton j thus far 1 h:Lw rl’WgUiz(‘ti :llJOtlt tn-0 dlJzf~l S]JCC’iC’S :1111011g 

the GO or SO spcitI1etts ; out, OJ.y~.tosc,i~tctc’.s ~woto~~trctts, IwlotI~iIIg to a 
new genus, ltas nlrcady IJcr11 ~~IIl~lislJ~~tl. St7trly t ux!llt~ S~JNiCS 01 Tcnc- 
hriolidae ltnre lJCcI1 sclwxtcti, t’illcl>~ tx~~~Ix~sc~Iilctl by tliot’c 1li:ltl :l. sitigll: 
j~witttett C:lCll, :ltld tltrrct iIll! ills0 :L iib\i- (l”wIJl 2 to IO siwcivs e:Icli) of Sil- 
phldae, lIistcrid:tc, Ikttt~~~ti~lw, l’tiIIitl:Ic~,: llltl Coc:citJcllitl:tc,:ItJtl i l sitI& 
species e&t of Uleritlno anti Tcl(~l)ltori~l;tc, the httcr alr~wi~ dcscribetl 
under the ttatue of ‘Chauliognctfl~tts IJJ-izrtintcs. ‘ho sl)cwics of Ill~ytt~:l~o- 
~~hora, hzthonomzIs rk@snus :Ititi h’~vhi~r NS occtr/tq IJaw bcwt tlrscribcd. 
1 ltave rthld~ IIl~IltioIIrtl 111~ lJrc~~loItIiIt:IIIc~~~of this tyl)tb itt 0lqJosition to 
the Eurolwatt tcrtinrics. The slJrrviw arc wry tIIIttIoroIIs, Iicarly 120 
having bneti wpnrat~etl n-itlt Ovc’r 500 qwcirttcws, :11111’ illll~Jll~ tll(!tll are :b 
~nodi~ tttttttbcr of large :ml li11c slwcies; htt so111~: of the tttittutest are 
tllost adI~irdJ~y pwWW:ll j C%lJWiillly iS tlliS trlle Of’ tllc! ~ClI~~JtIlrillg 

of the thorax and elytra; no attctnl)t, howevw, has yet 1wctt tttade to do 
tuore than ruilel~ separate tltc slwcies, tie tllilt t10 details cab now be 
giren . 

AmottgIIemiptera, to ~ltklt elerctt plates will be devoted itt the report! 
it1 preparation, Heteroptera at% sotttewltat more mtu~ero~~ tllutt Iht~op- 

tera, both iu. individuals nut1 species. The Heteroptera present a great 
VarieQ of forms, orer 100 sltccies ltavittg beett detected, three-fourths 
of mhich can be referred to their ljrcilJer place; they will occupy eevett 
plates. LygmkkN?, ~bxhlviida~, aIld ~‘~IltatOItli&IC :d~OllIltl. ~WiItIII- 

laeuidae of several species are very couttttou; bttt the tttost cotttumtt of 
all are one or two species of Alytliua (oueof the groupsof Coreitlnc), cwtl- 

Itrislug perhaps a third of all the Heteroptcra. Tltcre are two species 
of midm, and half a dozen specimens of a rery prett,y species of 
Tin& well, preserved ; but in getwral the preset-atiou of tlte Heterolj- 
tera is Uot so good as of tlte Ilotuoptera. Vfq few Irater-hugs occur, 
but there are two or tltree species, amottg thetu a slcudcr nttd verr prettily 
marked Corka. Tltere nre abottt G.5 species of IIotttoptera, of I\-hioh 
nearlyone-half belottg to the Cercopicia. One genus, resetttbliug Ptyelos, 
is represented by’ a dozen or tnore species, wtttprisittg together perhaps 

n’o.z.1 SCIJDDEB ON PALEONTOLOOY OF FLORISSANT, COLORADO. 293 

uitte-tent,hs of all tlte Ilotnoptcm, sottte of the spf?cies hillg r(qHWXI~d 
hy 40 or 60 speoitttotts. There are a few Itqe FuI~oritl:~e; otte lttt~ tlte 
101lg recurred process of thchend altttost Iterfectl~I)rcsrr~--c~tl. Twxiwt- 
tic Apltropl~oriIta Itavc :tIrcatly httrt1 tlrscriljc~l :Is lwlonpiIt~ to :I itcn- 
fpns, ntltl bren tianicvl Pcfrolyxfra qifjtrttfetr :tllti I’. IfcrW ; bttt, its :t WltOlC 
tlIe specks are of tttctliutu size, <vitlI sn11Ic tninute ant1 slrvtlw fi)rlJtS, tllc 
ltoGtioI1 of wltkh is as yet utttletcrtttitwl. l’l:IIIt~lic:c :Ire c011t111011, a1111 
iIIclIItln lwolj:tMy S sljccies, all Aplti(liiII;le cscq)titt~ Ollc, wlticli iS 
rc4erI~ctl to S~ltizoIIc~Itritl;te j tttt ctttiro lJl;Itc is tle~~-otctl to tlteII1. hII> 
of t,lIc IiuIIto~~tcw II:LW their ttiarl~iItg~ IJe:Irttit’nll~ ~Jtwcrwtl j cslwciall! 
is this tltc (::iw it1 :I rnricgatctl T,q~l~locy~JlI;i or :tllicti ~ctlIIs, :IItd the 
WlliLtiOIl of otlters is as cottiljlct e as itt the living fornt. No Stritliililttti~I 
have ocauIwtl. 

Sixty or wvvttty spwittrcI1s of 0rtliolJtcr:i Itare llwll fOUlid, :I11 tile 
fhtilies ltcittg rcywoIttetl oscctljtin,rr Gr~llitlne aiId M~IIttitlos. Sk spcci- 
tncns ant1 ttwr1,v a4 Inatty slwcics ot’ I~oc*IIst:iti:ic ilIX iwsc~Itt j tltih liIic.Gt,, 
bchJll~illg to :I ttcw g~t111s, 1I:ts lwn tlcwriljctl Ittth~r the tt:IIIic of I.;- 
th!jmetex gl/fffltlfR. ‘l%wr. are iI\JO~lt the snttte tIIIIItlJc~r of i\ct%lii, :I 
siuglc specks of l’lt:isIIti~l:I, anIl two or tlJrcc: 1~1:Itl:Iri:tc, 0110 of wltic*lt 
hilS beet1 tlrscribcti IlItdcr the 1I:ltIlC Of ~~fJJJtfJcfJfp?JIift TfXtriiJ,W9’. I{llt tllf: 

tII:iss of OrtlIolJtw:i, iIIclrttliItg :IboItt, 60 s~wcimcws :w~l 8 to 10 slJeciw, 
bdol1g to tliib I~or~icul;iri:ic~ ; two of tlicrii, .I,f~bidl~rrL fcrfitrrin :III(i I;. 
titlwpWiZ(~, ltnrc lwot~ tlcscrilwtl, but 111~~ arc :IIIIOII~ the lwst itttctwst- 
iafi, sertwi of tlio qJw:ics I~slIil~it itig GJrcrps ot’ v(yv gw:It, leIt$ll ; ;I r1 
entire lJl:lte 11:1x iwett tlcvotc~tl to tlwti i1t :I IbrtircotIJitt~ rclJort, iltltl the 

rCItI:tittittg Ort~ltoptera will occ11lJy attotlter. 
TIN NetIrolJtcw arc tn:~tle up it1 I:Irgc ]):trt of l’lIry~:ItIi~l:tc, imt IIO 

IWVill C:ls(*s lt:l\-Cb ItWO 1wswvctl; t ltcre iII’1: alwnt 100 s~wittmrs tx’lmt:- 
setttittg 16 or 20 sljeciw wltich are tletcrtItittnl~1o, :ttI~l which occr~ly- ollc 

Plate of the report att(i parts of otlters; ljcsitlcs these tltcrC ilW swctxl 
hundred witich ljerlt:qJa a severer situdy will classit:)- ; WIG spccics IUS 
JVlttgs 2 cetttitttetcrs long, while others arc minute; sercral of tltc snlJ- 
f~uIilies CllblWiLr to be rcprcserttcd, txuo I’ltrggatiitlao certaiulg, antl Iwo\>- 
ah1y I~hyacolJltilitlitc, Lcptoceritlac, and TIJ‘tlrops~cltitl:Ir. A single fittc 
Vecies Of Pattorpitlae has beet1 foilttti, fortnittf :L new genus, i%lltl :lllWltl~ 
t~f%ribCd BS ~~fJkOrpt ?~lff~~hi~. Seven or ciglit spccics of l’la!tttipctt- 
ui3, ittclutlittg liftceti specitttc!tI~, 0ccIIl)y iL phtc ‘by tltcntsclves; thy 
tttostly bd0Ilg to l~:t~Jliitlia ant1 Ntrtltoc:ltrysn, or to ttcw genera ttcarly 
alhd to theIn Or t0 ~hty3OlJi3 and ~ytti~Jh@Jl. A dcWn S~JCCitlleJlS Of 

Odouata have oc&trrcd, atnoug thetn tmo species each of Aeschttn, 
: Agiott, attd a Item genus allied to 1’od:ifrion nttd D~sngriott (t,lte latter 
of the Greett Hiver shales), which I shall alli Lithagriott ;’ the wings are 
Preserved, MJII~~ of thctn tttost, csqttisitcly ; basitks these t,wo lttr\-ac, 

i one of an Acschtts, tlte otltcr of att Agriott. ‘L- A sittgle ;dult specittteti 
land ottc or two larvae of ElJhettteritl;te hare occurred ; a sittglo sltecics 
@f PWla42, represented by adult speoituctts and others by itutuature 



A sittgh ld;itc is tlcvotwl to tllc ~~t~ilCllllid:l, 01’ nltiolt there arc ttltottt 
20 s1w:ics iiucl 1110rc thtt 50 slwcitttctls j ill1 Of tllelll ;ll’C IllYl~ll2~lc ; tlleS 
have tiot yet bwtt carttfttlly sttt(lktl, ltut fully half of tltctn ;tplw.:r 
to lw ICpc4rirt;tc: of tlic: otlivrs t11et.e ;it3: l’rout tltrce to li\.c sl)cc:icbs c;ic:lt ot 
Tlic*titliOitliw, l~rilsSoid;lc, ;ttt(l ‘I’ltottrisitrac~, iLlI Olle 01’ t \V0 l’Wl1 Of Aptl- 

lenoitlnc, J~~Stl~~t3~itlil~~, :Lti(l I)crlr;ll)s 22ttoitlilc; tlll’y lJ~~lOtl~, tll($lY!l’olY2, 
~uostl,v to the liigltest groulbs. AIIIOU~ tlic IClwiritt;u2 is out: gcitus rvprc- 
selttetl by SevwilI specks, wlticlt s~wtis tiistiuct from ntq tllilt 11:Lvc bkwt 
chttrticterized ; it. is a cotirlwA, short-legged form, ~110s~ frottt atttl scc- 
OU(l legs iW0 rcIliiwliably Stout. Utilbrtuuately the eJes arc scarcely ever 
preserved in atlJ- of tlwsc fossils iltld the wrrccl dctcwttittatiott of their 
affittities rcttdexd intic more dillicult autl uttccrtaitt. Tlterc is ottu 
striliitig fortn, 3 species of Nepltiln, wit,11 slwcatliug bunches of ltair ott 
its legs as in our X.‘.pZu7n~ips, but J-et dilliiriitg decidedly from that. As 
I Who16 the nracltttid-fttutra appears rat!ter uninteresting, aid to ha\-0 
few fe;Ltures iu cotutnou with that of the Prussian amber. 

The only i\Iyriupocl is 0 lnrgo qwcies of Iulus, represctttecl by half a 
dozell fra.ptents, in mliioli Only the body Scglueuts ilI’(: l)rcSerr&. 

Firtally there is an odd form of attittml, wlkiclt altltouglt abtut&tut’~ud 
tolerably preserred is still of doubtful position. It iS flttttetlcd otlisci- 
form iu shape, the body geuentlly arched, and appears to be fortttetl of 
ottly four neaxly equal segments ; 
long snitutnitig (1) legs bearin ‘.’ 

Cudi of the first three I)c!:rrs :I lt:tit* of 
g a two~juitttetl tarsus ill.lll~tl with il sittglu 

claw, both femur tt.ttd tibia being compressed, esplntletl, itut tlte littler 
friugeil with hit-s. The first scgmcut ltas a tttccli:ttt slit atttcriorly, but 
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there is 110 sign of a IIC’ittL on the 30 or 40 SpCciulCnS CXamiIlCd, although 
the ;utterior l)ort.iott of th :Iliuteut;try caunl appears to be estettsile, 
biug freqttcutly ~nwcrwtl its ~wotrudiug beyond tite limits of tlto body 
au(l nrittctl tit tlic tip with a btWlit?tl cltitiuous rittg. The are It0 other 
~~11th parts uor signs of (‘3‘~s or atiletittx. The ~~btlot~iett is fttrttislictl 
at tip. with :L Set ot’ llill?l~~~ (:c)IlVLt 1 *gittg parts, which look as if they 
gerwtl 11~ l)ttq)oso of dragging tlto body bitcl<\vttrtl. I&r\-il0 Of ally 
sort it1’0 csccctlittgly r;iw itr the I~lorissattt cklwsits, :lud tltwc: is 110 
g~ttp kttowt to tttc to wl~icli this scwts to bc;tr ilIly sitttilitutlo. Tltctro 
are soutetitttes tililtt iritlic:;it.ic~tts oC scvetxl joints to tltu ;llh~lttCtt, hit 
ffhru closely es;itriitw~l tlicw ;tl~~w;tr to bc illusory; atttl this wottltl 
ccrtnittly c5c:ltttlc il t’hmt the (!t~ttstwe;t, ttnlcss itttlcetl it belutlgd, :ts 
llus lwct1 SII ggchtc:tl lo IIIC: 11x l'toli~ss0~ Ilyutt, to a jwitsilic txlw. It 
is front S to ~0”“” lottg, 

Atlimit rettt;titls I)c*sitl(*s tltosc of ittsccts ttre r;trc itt I:lorissattt. The 
rttost ;tlmttd;1t11~ is a sl)4Ges of tltitt-sltcllctl I’lattorl~is, v;liiclt is uot uu- 
coittmoti, :ttiil ill\\e\-;txS occurs itt tt itioru or less cruslted cotitlitiott ; it is 
t.lte otils trtollttsl~ yc% i’out~tl tltwc (csccl)titt g iL sittgle Sttldl sl~ccititeti ot 
a bi\-illVt+ rctfcrrcvl to ;tl~o\x in tltc scc1 iott ftwt tlto sotttltcrti hkc), ;lnd 
accordittg to Hi’. U. A. \\‘ltitc is 1~roldtly tttidescribcd, ~tltltouglt \-cry 
sitnihr to iL species li)utt$ iu tlto Green Eiver tillilll2S, tlilkrirtg tiwu it 
prhcip:tlly itt its sttt;tller size. 

Fisltcs I auk itcst itt utttttlwrs. 15igltt species hare been found, bc- 
lotgitig to four @llcKil ; of I\ttriitl:to \w fliL1’0 Amia scUtdc& alld il. clicfy- 
ocepkdn; of C~pritiotloitts, Triclioplimcs $diurmu iltltl 1’. Copei ; of 
CatOStoltlitlile, ilmy.lOU p~lcZlltll~tl, A. cof)twwte, atttl A. fik3ifomc; il~ltl 

Of Siluricl;ie, lthirtotstes p&iMtlcs. All tltf3 spccieti hilV0 been tlcscril)ed 
by Cop* cxccptiug II’. Cqwi, witicli w,as pultlishetl by Osbortt, Scott, atid 
Speir. 

Serernl bird’s fcstlters hare been foun!l iu theso beds, and a siuglo 
tolerably perfect Passerine birtl, with bones artd feathers, has becu do- 
scribed by Mr. J. A. Rlleu uttder tlto ttitttte of PuZaeos~~i~u Mu, and 
admirably illllStri1tCtl 1)s Ulakc. No otltcr iigurc of a l~lorisswt ;~tiiuid 
has yet bccu published. lhid~s tlicse, Professor Cope has just de- 
scribed 8 plover, Ckuredinm slqprtlia~~w, and writes that a finch is 
also found iu these beds. 

The plattts, although less ubtutthtt tltau tlw insects, arc cxceecliugly 
numerous, screral thousaitd q~ecimoirs lt:tNviu g nlwttly passed through L. 
the ltattds of Mr. Leo Lcsqucrws. Of these 110 ltas lmblished 37 spe+2s 2 
in his Tertiary Flora,t ikbottt two-fifths of which arc cottsidcretl itlen- 
tical with forms from the Europeatr Tertiwrics. Of other specimens 

g 

which ho received nfcer the lmblicatiori of l;hat roluu~e, ltu has s1read.s 
G 

tivoti a cursory itccouttt~ itt tlio urtntuil report of Dr. 1 t;~~~l~t~‘d survey for 
up 

1876. LIO hS iIlS0 rticntiottctl otltcra irt his rcric?w Of SiL~)Olkb’Y MOIltlu 
g 
I---’ 

_-.--. .-. - ..-- --...-.-__._----. --- k 
‘See Bull. U. S. Gcol. Si~rr. Tcrr. 31 BUT., No. 1, IID. 34,lb75. 
t Ibport U. S. Cieol. Surv. Tcm., vol. 7. 4to, WaYhiugton, 1878. ir 
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dcs plontes, and still otlwrs in letters. Frotn these sources and from 
mCm0rands C~mmunicntctl bx him b:Md 011 tltc pl:dcs of tltc Florissane 
SpCCies prepared for the eighth voltttnc of Ifnydcn’s Report, tlte f0110w- 
ing ~+3v is d&-n : 

I\u~ottg the csogcuous plants the following polj-pctalous httilics nro 
rqrtx3mted : 

S0mC flowers vitlt long stamens arc rcfcwctl d0ttl~tfttlly to tltc genus 
Bot~~bas, one of the M:~lc:~ccnc. Of Tilinrrw, 3 sprriw of ‘I‘ili;t~ has 
beet1 found ; of l~ut:wene, one spwirs of Ailatttltns. Of Attnc:ttdincczc~ 
tltrce species of Tlhns arc drscribetl tttttkr the tt:tmes Err, Itsi, Y~~.we- 
folicr, nut1 NO!/dmi, and tltrce or four othwi tttcttt iottcfl. Of .Itt$2lt~lcW 
one Species, Ztttd 0lte of ZntttltosylCW. or T’L11:111t11mmlc, Pulirrrlr*s Flwis- 

snnti is the &ily species. -1 fen lcnvcs of Cchstrtts rqnwcttt tllv Colas- 
trtwene. Tltc S:t~~itttl:tccnc :tre wry :~bntttlntit~ three gwttw owtwritt,rr; 
Ien~cs of Rtn$!/lctr trctratiwtcc, ttttttt~rous specitnetts of Sopinffm stdlu r- 
incfqlitis nntl 8. n7fg~~nfifolitta, ns wll ns of two or tltwo othrr spccics 
of the same frcntts, ant1 two species of &et-, rqwcsctttctl by llowcrs, 
leaves, ant1 fruit. The flora h:ts n 1:trgc mrtr~lwr of Lcgrtrttittosac, of tltc 
gcncrn Itobitiin, Coltttcn, a!itl C:tssia, besides Acack sq~tr~rtriowrli.s :I tttl 
.Miwositcs limu-ifolitts, described in the report tnantiottctl. The I?os:t- 
ccac shorn a Prtittus, leaves of Rosa, and species of Spirncn, with wry 
linei prrserwd lenws of nit Atneht~c~tier, sc:i~rcclg distittguihtl,Ic from 
s0ttw of tltc! -ittricties of llic lkittg Spccics. Lkpiidnmbnr e~cropflcll~n Al. 
Br. rel~rcscnts t-‘lie IInntamelidne; tttttncrous lenvcs of Wcittn~:untti:t, tlto 
Cornicttlwc; and, fitmlly, thcrc is :I sitt$e species of A41:tli:tce:ic, c:losc*ly 
nllietl to ,4rnlin multiJ%Zn Sap. Exccptitt,n tltc T~ic~uitl:ttttlxtr none of tlte 
1’olyprt:lla.c ltnre lwctt sltoxtw to be itlctttiwl with ISuropcatt forms. 

Antottg the tttonoI~ektlous plants tltc Ericnceae are reprcsctttecl lby 
Vacciniwtu ~etictdatwtt Al. Br., togetltcr with one or txw specied of Attclro- 
meda. Two species of Ilcs, one rlescribcd as I. sdd3tticslata, represent 
theAquif0liaceac; one of DioSppos, tltc Ebcnaceae; tt species of Chtalpz~, 
the Bignonaccae. Olcaceac have R flowring brattch of Olca nttd four 
species of Frxktus~ otte rcferrccl to TTccr’s 3’. pmcdicta nttcl :inotltcr de- 
scribed ns new under t,lte nnttte of B’. Bromrelli. 

The apetalous ttttgiospcrtns sltow a great variety of fortns at .Florisa 
sant, am1 among them mnq- are rcferrcd to species frotti foreign tCrti:k . rtes. Urticaccth arc t,lte most numerous of all l)liltltS; three species Of 
Ulmtts occur, U. tmuimmis Lesq., pecttliar ,to Florissant, U. Xraunii 
Heer awl U. Pischeri Iher, both frotn tlte European tCrti:tries ; of Celtid 
there twe leaves ltarin,rr a close nflIttitg to the existing C. occit7entnliS 
utld its variety integrifolia Nutt. j they may, ltomerer, rcprcscnt, tK0 
species; a sin@e species of Picus represents a Europeart form, F. lnn- 
ceolata Hew; but the mass of specimens-nearlg or quite one-half of 

dl that hare been brouglte from this locnlitx-represcttt, species of Pl:b 
nera j Lesqnereux states tha.t he has at least two tltousancl spccicten~ 
of “ leaves of l’lawru Zongifokz [Lesq. ] and of its varieties, which come 

NO.?.] C L)ER UN PAM!XJN~UI um ur ~LNILMKW~ L 1 I U--*- -- 

ttear I’ltrwri Ui,qwi [l?t,tingSlt.], and perhaps another species of the 
Sntne genus.‘! TIIC ,J u~l:tnt~ncene nrc represen,tecl by singlo specimens 
of Juglms t/wrmn7is* and Merocaryn amwic&a, besides spqcies of Pal- 
tteocnrp :ttttl Engclltartltin. Tltc! six Ctq~ttIifCrzX rrcorded nre all Euro- 

pcm s1wric.s~ -iiz : Q~WYWY nwiifolim Al. Et,., Q. drymcja Ung., (2. scclicirla 

Sill)*, 0. cr1ltcWt7c1rs S:lp., (‘(/rl)i7L?Isjr(l?ldi.9 Ung., L wtcl C. pyrmnic7alis Ileer. 
TltC Jl~txi(::\ct?;te :IYC tltr ttest most nbttnthnt tJp tlfkr pl:tttCr:t, l)Cittb’ 
rq3wwtttcttL cslWt*ially 1,s X~ricn ncwwi~~ntn Gtlg., ntttl CnZZ~icotwz micro- 
~$!flltr Ettitlpll. (:I trac Jfyricn), hot11 Ettropcntt species j there are, b@- 
si(lt:s. ii0 less flliltt scwt~ otlwr slwries of Nyric:t, Otte Of tltetlt rdktble 
tc) thr I:urtrl~~~:x~~ slwcic9, dl. Lru7riigi Schitttp., nnotlrcr to n r:tric~ty, wti- 
701~1, of :tttc~tlicr 1Su1~olwa1t spc’cies, 1 ‘If. Intilobn ITccr ; but tlta others 
tten’ ant1 (~itlicr cottsitlcrrtl :tllicbtl to Jf. Z~cdwic~tsie S31’. atttl 111. flr!Wa 
Sap. nf tlttl 1~~1s :tt, Ais in Prwottcc, or describctl tlttdW the tlm~ 

;lf. Copwnn, 11. 7:0lrfnrlwi, awl II. ineigtzis ; of tltc lnst, two specittietts 
arc ttt~iitiotit~tl j of tltt! otltw txo, only one. Of 13ctttlwrac, Cctnla ant1 
Alnus ;irc wI~resc~tttc~c1 1,~ :t. sitt$e slwcics each, l~etzdn dryn<7?cn Erottgtt. 
ntttl ~lliws lic~iwfri~~ii (:iil)p., I)otlt nptiti Ettropcntt f0rtns j cort(~S of the 
l:ittct* :Ir(: li~tttltl. S:tlit:;tw;tt~ :11x: toI&-;ibly :~lwntlnllt, Sdis :lttcl PoptllttY 
britt~ rqn35t*tttcvl 11y httr filwt+ivs each , * tltp four slrccics Of S:tlis :ltI? it11 
idntttifirtl ns lwlottgitt, cr to forms prCviotts1~ tlcscrilwtl from T’:ttroIW or 
AlnSli:t? vii!: S. I,arolwi lltvr, R. i&p-n Giiplh, 19. WCdi~t IItw, :llld 8. 
mrinna (:iil)p. j 01w slwcirs of PoImltis is rrfwrcd to I’. Itrtior Al. I:r., of 
tlte writ$\- rcI)rcscwtctl by ITerr as denfhhtfn ; twn OtllCt’N :trC wltsitl- 
eretl ttrw, one lwlotl~itt~ to the section of I’. glnndul~rcc~ Ilecr ; while the 

fourth, tv~wtwwtctl 1q a lnrgc ttttnilwr of lcnw.v, wry rarhble, Cspt‘- 
cinlly in sizcb, is Consi~lwcvl 2s itletttkal with P. Heerii Sap. of t lit g~psrun 

lxvly of ,Iis. Fitt:tllJ-, of tttttlrtcrtttiti~~~~ 1ktittS in this group, tlieru is :b 
specks of Trilobittm, :ititl a C:irI)itw, tlescribetl ns C. Ikcilei. 

Among the Cottifittxo tltwc is cottsitlenklh \-ttriety, fire qtcciw occur- 
ring, of four ~ettcm, all lnit one of the specie8 rcprcwtttrtl in the lSuro- 
pean flOt’ib. Tltcre is, first, l’iw8 p~~lflcostrobMa ? 1~ttitijislt.j ttwt, Wdi- 
~t~serwtl lxttwl~t5 ot’ ‘lir:rorliw~l rlistichm miocenirw~ 1 Ircr j mtl abun- 
dant rent:titts of (;lyptoxtrohrs Europens Ireer , - 1x8 well as two fqwcics of 
Reqttoin, A’. .I,nnp/lnrfli l:tmp., :ttul AS, r$inix Tmq, Tltc ~uwet~cC of 
th last-ttnmrtl gtwns is also well attcstetl by tlm retnuitts of gigntttic 
~ilieiflcfl trunks in ill1 rrwt~ position. 

TQtnlly, itt the lowr ortlers of pintits, the follomittfi li:~w bwtt found : 
Of the hlti~s, n large spccittwn of a Sabal related to SnbnZ major Ung. 
oftlie European tttiocctic j of the Araceae,Acorw3 brac7tgstadys 1 Iccr,lir& 
described from Spitxcttbcrg ; of the TyI~lt:tcc:tc, flttcly-Iwcserwcl leaves 

* Of a T~phn; of the Nni:ttlnccne, two specks of Potatttc@ott ; of the 
i ~hxm3, well-preserved le:~vcs of att7ris j of tlte Gmmittcnr, two frag- 
’ ment8 of 1~~3 of l’ltrngtttitcs; 
t 2-----._~- 

of liilice.9, ttutnerous f3pccitnctts of a 
______ __.. -_-_-..---- 

_1 !?& l “IIOt Springs, Midtllo Pdi,” is t,lla locditgyivrn iu tllo test of LcuclIlcr”UX’S TM- 
@g#9 Flora, but iu the tal~lc, I). 327, it irJ :L~YO croclitcd to Ylorissnnt. _ 
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single species ; of Rhizocarpno, man,v slbecimens of SnIvi)lia 2lZlori, ~115 
scribed from Florissant alicl Ellto, iuev.; of Jlusci, ~~J~~~w~~I Ifni~derri, 
liltewise kuo~n only from this locality ; 
Of iL Cll~El.’ 

IlIIdOC C,llilIUXilf2, two speciuwus 

i\l. Lcsc!ucrcux 1laS ills0 fOllllCl lRr,ge numbers Of lC:l\33 Of ;L !wculi;w 
ljlilllt without any kiutl Of iicinxtion, wllich is il!~!J:lr~lltly refw;llde to 

t11o L’rotoeae. 

IVe lliL\.U thus from 90 to 100 sl~ecics of !J!ants alrc;itlj- rccopnizutl froiri 
tiwse Florissant bctls, of wlriclk uwrly ldf tllc! s!wc:ics !JC!OII~ to t IJo 

;l!,l~t;l!~JllS L’W$llS. About 40 of tile specks ;LI’C: liguretl iu tl~c T’ortiaq 
Pior;i of Lw!uercus. 

Acuor~liiig to this writer, SUcll all Llsseml~lnge Of ~~1illltS intlicxtcs iL 
c:liin;ltc liiie 1ll:rt uf t11c wrtiwril slwrcs of tlw Gulf of Jksico at our 
epoclt. ‘( Tilt: lrc~!jo~~tlera~co of couikra, of sl~rubs, * * * of tlI!w 

ofsm;~!l size, * * * gives to tllu 11111x a g(:~lc’rill aslbcct n-llich 1vc;llls 

tlixt uf t!lt* vegetation of uldands or v;~l!qs of inount:tins.7: I’;I!IIIS ;JI’U 
:l!lllOAt. c’llti!‘e!)’ il!JSjollt, Oll!S :L Sillg’!c S]~c!cilnc!ll Of Olle slM2c!i~S Of Sil!);l! 

lb;iviug occurretl. (‘T11o le;~ves Of’ SOIIW s!wcics arc cxtramc~lg ~lll11wrOllS, 

now of them cruul!ded, !it!clcd, or ro!!t~tlF ;is if tlriveii IJ~ culwllts, but 

fld, as if they llid bccil in~beddecl in tlw muddy surface of the bottoiii 
\v!wu f;tIliiig from the tIw?S or shrubs illOl1~ the borders of a 1;lliC.” 

It is lPlll~rkil.LJlC for the almost coinldcte absence of linrd fruits ; mcl 

this, with the presence of llowers, of unripe c;lrpcls of elui wtl ll1il!~lC!, 

iLIl(l of well-preserved br;udws of T~sodium, which in the living s!wcics 
“ are mostly tletaul~ed and thrown ul~on tlw ground in winter t iine or 
early s!wing, ” id Nr. LeSqlwrells t0 hiitXc th:Lt tilt d~~miti~ll (Jf t!lo 

vegt!t;lblc: materials took place in the spriu, 1’ time, and that the laliu 
graclually dried duriui summer. 

To this me may a&l that the occurrence of Acorus, of T~plm, :~nd es- 
peciallg of Potomogetou, leads to the couclusiou that the water of t!lu 
M<e was fresh, ancl not saline or bmokish, equally proved by tlw Bsh, 
according to Cope, aud by the presence of larvae of Otlomitn :wl other 
insects whose earlier stagea arc passed only iu fresh water. 

Neither the groups of fishes which have been found, nor the water- 
plants, the mater-iusccts, uor the I’lanorbis exclude Mr. Lcsqucrcus’s 
suggestion of the aunual drying of the body of the lake. Moreover, cer- 
taiu thin layers are founcl owrlyiug coarser dcl~ositx, mhicll are sun- 
crwked through awl through; Lmt 011 the other 11ancl the tlkA;ncss of 

the paper shales, upon wllic!l most Of the fossil reInains iLr0 follnd, :lllt~ 

which are, composed of uniform layers of trituratcci lldtes of \-olcauio 
products, being necessarily the result of t,llc longcontinuctl actiull of 

water, euclades tliis ides. The,&.rw:ture of the rocks rntlwr indicates 
8 quiet depositJion of the materials i l l m l~~~rllliled lU!iC tl1rollgll~lon; 

periods, interrupted at intervals Ly the! illflus of new l~L\.iI~i!O\VS or tlic: 
burying of the bottom sedimeuts bCIICilt!l heavy tihowcrs of volcanic: 
.,..l.,,q 

The testilnnny of tile few fishes to the clilnate of the time is not uulike 
that of the plants, suggcstiug a clim,ate, as Professor Cope infwms mc! 
!iliC t!i;lt. at, present found in latitude 350 in the Uuitetl States; while 
the insects, from which, wlicn they are completely stuilictl, IvC nnly wr- 
tilillly tlrnw more definite c*onclusions, ll~)]Xilr from tlieir general ens(!m- 
!)!c to !J~x~vc n. sonww!~;~t warmer climate. I\‘Thite ants ilIY3 cssenti;~!!~ 
a trO])ic*ill family, 01i!y we or two out of eighty known SpeciCS occurring 
nortli of 1;ititutlc 403. 111 Xort!i America only three have 1Wen rccordccl 
north of’ tlw I)ortlcr of the Gulf of Mexico, cxce!)ting 011 th 1’iLCifiC COiISt, 

wlxcrc 0110 or two iiiore cstclitl ilS far as SiLll l+nncisco. Two s!wcies, 
lrotll lwIoll~ii1g to tllc: Strcolltl srctioll, are fOUll(l i l l tllu ViLllCSS lJc!!~JW 

F!wiss:~nt, in 39~ north 1iltitlldfL l+~rissant itself is Sitllilt(‘~! !!,,TjOO 

IllctcTs illlOVe t li(1 sea, :ln(l t!ic lwesenee of SO consiilcr;il~le ;L Iltlll~!~~~~ of 

n.!iitc ;iilts cwl~dtld in its sl~nlcs is iidicatire of iI much wwmer cliniatu 
at tllc time of tlwir wktoiulmicnt than the locality uow enjoys. Invest i- 
gilti 0C otlwr forms increases the wciglit of this c\-iclence at every 
de!,, lbr nc:;ir!y all t!)e s!wcics (wry few, certainly, as xut) mliicl~ 1mVC 
IJCCli cnrdlillg stutlictl ilL’(: fount1 tcj !w tro!~ical or subtro!~icul in It:l?lll‘C. 

h, !lOWWW, IllOSt Of t!l(JSC! stlltli~‘~l !l:lVC !Jcell Sc!ectct! fhr SO1Ilc Sf ri!:- 

illg fc;itllrc:, too muc11 wcifiht slioultl not be given to tlkis evidciicc. 
AS Ilotc?tl UlJOVC, t!lc Sll]WlYllJlllltl:~1lcO Of s!wcimcns of sing10 s!wcics 

of !)!:uits (l’!;inwa and hlrricn) is repeated in the insects, where cwt:~in 
s!wcics of Forniicitlae among IIynicno!&n, of I~iLiouitlne :Lmong TX!)- 
tCra, of Ccrco!)id:~ :lntl of A!~vdiIliL among IICllliptNiL nrc t0 b0 Coll1ltGl 

by fifties iLlIll !lll~ltllWlS. 

The OII!~ otlwr gcncrd fkrture which may already be noted among 
the insects is an unespectctl paucity of. aquatic larvae or the imngos of 
Wiitchr-il1nect.S. II;udlg iL dozen ncuropterous lar\-il0 IIn\ COlIlC t0 hand, 
very few iM!lliltiC IIclni!~tcra in auy Stago,and of ~Iydroplli!iilac and other 
water-beetles no great number. The paucity of neuro!Jterous larvae is 
the more remarltnblc from the abuudance of I’hrygauiclae, while not :I 
8 single liWV%cast lias be011 fouutl. 

As to the age of these tlcposits, t,!lc opinions of Mr. Lesqucrcus, based 
on the study of tertiary plants, and of Professor Cope, dtXWIl froui his 
knowledge of tcrtiarx fishes, are fnr more harmonious than one would 
expect from their known divergence of view couceruing the testimony 
of the fossils to tile age of other tertiary beds in the West. Such dis- 
writy of ideas did liold at Grst, Nr. Lesquereus niaintaining in his Wr- 

lier notices of tlic ilora tlie probnbilit~y of its later uiiocenc age; in the 
Tertiary Flora he placed it in the “Upper Green River” division of his 
L‘fourth group,” togctlier with the llora of Elko, Nev., t,llo Green River 
hlS being ~JliICCtl tlirectlx IKmeath them. Ill IIiLyClCll’S rclbort for lS’iC, 2 

e’d 

he refers the l’loriswlt tlqwsits to tile upper niioi:eue. In his review 
g 

Of Sa!~ortds hlOOdC tlW I’lillltCS~* wliilostill considering it as niioccne, 
cr 
t- 

he points out certain important relations which it bc:rrs to the ibra. of $ 
-b-.__F__-- .--- .-- -. --- ------ ---- 

. ,.. I,,,,. ,, C’ /‘P\ ..l ;; 1,-o, cl 



300 BULLETIN WITED STATES GEOLOGICBL SC’RVEY. 1 Vol. VL 

Ais, in provence, considered as eocene. But nor, after a more careful 
revision, &am from more extended sources, he writes that while, 1~~ 
the presence of many genera, “there is an evident relation of the! rloris- 
sant flora with that of the European mioccne, Set by the :ltfiIiitics and 
even identity of some of the species with those of the tfora of lllc gyp- 
sum of Ais, which7 according to Saporta., includes~types rclatcd to those 
of the whole extent of the tertiaries from the upper cretaccons to the 
Oligocene and above, I should rather refer this group to the lovxr mio- 
cene or oligocene.” 

Both Lesqucreus and Cope agree in placing the Florksant 1~11~ at the 
same horizon as those of Ellio, Ser., ant1 also thosct tfirwtl?- 11(40w the 
Fish-cut beds at Green River, Kyomiug. Lesquercus 112s itl<liltiCd 

spcciw also from Khitc riwr, Colo., amon, m slwcinwlls coll!l:illllic:;ltcll by 
31r. Denton. Cope calls the Florissant ant1 Elko tlqto4ts the -1111szo:l 
beds: from the preralencc of that tge of fish, and rcfcrs tllchnl to tlm 
Cc latw eocene or earl- miocenc.” 

Xr. Clarence Ring places the Green Riwr deposits in the nlitldle 
eocene! but considers the Elko deposits of the same ngc. 

WC may therefore prorisiouall~ conclude, from the widenw :~fYortled 
by the plants and rertebrates, that the Z’lorissunt beds belong in or near 
the oligoccne. 

At present no geological conclusions can be drawn from That is knorrn 
of the insects. So far as specific and generic determination has pro- 
ceeded, nothing identical has been fouu(l in the Green Rirer and Floris- 
sant beds, but some remarkable affinities hare beeu noticed. Toattempt, 
hoverer, to dram anJ conclusion as to the age of either of these deposits, 
and especially of that of Florissant, before a closer csatiinatiorl is made, 
xrould be folly. The entire series of fossil insects from the lwtls of Ais, 
Oeningen, acd Rndoboj requires a careill generic rerisiou, the Coleop- 
tera alone, perhaps, excepted, and until this is done it will be difkult 
to malx much use of the information given ns in the rrorks of European 
authors. This should not be considered as reflectiug upon the character 
of these works, for it must be remembered that they rerc? nearly all 
completed thirQ years ago and could not be expected to meet present 
demands. It is, indeed, not impossible that the richer American fields, 
the exPloit,?tion of which has only just begun, may yet bc found the best 
basis for the stndy of the relationship of the tertiary irisect faunas of 
Europe. 




